Morphological and ultrastructural analysis of spermatozoa are useful tools in reproductive biology and phylogenetic studies of several species, being utilized to contribute characters for phylogenetic analysis, evaluate mating strategies, and develop new reproductive technologies or improve existing ones (ANDERSON et al. 2005 , LUQUE & BÁO 2006 , PLÖN & BERNARD 2006 .
The Amazonian manatee Trichechus inunguis (Natterer, 1883) is a threatened aquatic mammal, endemic of the Amazon basin, and is the only sirenian that occurs exclusively in fresh water (BEST 1984 , ROSAS 1994 . It is the smallest sirenian, measuring up to 2.8 m and weighing 450 kg (HUSAR 1977 , ROSAS 1994 . Although certain aspects of Amazonian manatee biology have been well studied, there is an absence of basic information about the reproductive anatomy and physiology of this species.
The aim of this study was to contribute to the knowledge of the Amazonian manatee reproductive biology presenting the morphological, morphometric and ultrastructural characteristics of its spermatozoon.
The spermatozoa were observed in urine samples collected from a healthy adult T. inunguis.
While spermatozoa were observed in more than one urine sample, only one urine sample was analyzed in this study.
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100%) and embedded in Spurr epoxy resin. Ultrathin sections were cut, stained with uranyl acetate and lead citrate, then observed and photographed using a transmission electron microscope (Jeol 1011, Jeol, Tokyo, Japan). The head of the Amazonian manatee spermatozoa had a flat oval shape and the acrosome covered approximately threequarters of the head (Figs 1 and 2) . The tail was long and presented a well distinguishable midpiece (thicker part of the tail) (Fig. 1) . The mean dimensions of the spermatozoa were: head length, 7.49 ± 0.24 µm; head width, 3.53 ± 0.19 µm; head thickness, 1.61 ± 0.13 µm; midpiece length, 11.36 ± 0.34 µm; flagellum length, 40.91 ± 1.94 µm; total tail length, 52.16 ± 1.06 µm; and total spermatozoon length, 60.08 ± 1.40 µm.
In the transmission electron microscopy analysis, the nucleus was composed of a compact mass of homogeneously distributed electron dense chromatin with small vacuoles (Figs 3-6), with the base thicker than the upper part (Figs 4 and 5), and a concave recess for tail insertion (Fig. 6) . The acrosome covered most of the head, being swollen and irregular in shape (Fig. 3) . The neck was characterized as a region without mitochondria, in which coarse fibers were present binding the head to the tail (Fig. 6) . The tail was divided into midpiece and flagellum. Axoneme fibers, organized as a central pair surrounded by nine pairs of fibers (Fig. 11) , and coarse fibers, characterized as electron dense structures around the axoneme (Fig. 7) , were present along the tail. The midpiece showed the mitochondrial helix around the tail fibers (Figs 7-9 ). The flagellum was characterized by the presence of a fibrous helix (two continuous fiber columns connected by circumferential bands) around the tail fibers (Figs 9-11) . The shape and size of the coarse fibers varied along the midpiece and became thinner along the flagellum (Figs 7, 8 and 11 ). The plasmatic membrane appeared absent or damaged along the tail (Figs 9  and 11) .
The shape of Amazonian manatee spermatozoon was similar to other sirenian spermatozoa previously described, such as the Florida manatee Trichechus manatus latirostris (Harlan, 1824) (MILLER et al. 2001) and dugong Dugong dugon (Müller, 1776) (MARSH et al. 1984) . However, the Amazonian manatee spermatozoon is 2-fold bigger in total length than that of the Florida manatee (30.1µm; MILLER et al. 2001) , but a little bit smaller than the dugong spermatozoon (65.0µm; MARSH et al. 1984) . CUMMINS & WOODALL (1985) considered that there is a negative correlation between sperm size and body mass among mammals, and maybe that can explain the differences observed. The Florida manatee weighs up to 1500kg and the dugong weighs up to 400kg (MURPHY 2003) , while the Amazonian manatee can weigh up to 450Kg (ROSAS 1994) . However, Florida mana- et al. (2001) , also obtained from a single male, were measured using scanning electron microscopy images, thus that size difference needs to be evaluated with caution. In general, the ultrastructure of Amazonian and Florida manatees' spermatozoa were similar. However, MILLER et al. (2001) reported that T. m. latirostris spermatozoa show a very pronounced annulus, and this structure was not observed in T. inunguis. On the other hand, the alterations observed (swelling and irregular shape of acrosome and the disruption or loss of plasmatic membrane) probably are post-mortem degeneration due to osmotic stress by the urine (VIJAYAKUMAR et al. 1986 , GRIGGERS et al. 2001 . Therefore, the annulus from Amazonian manatee spermatozoa might have been lost. There is no report about dugong spermatozoa ultrastructure to be compared with Amazonian manatee spermatozoa. This is the first report describing the morphology, morphometry and ultrastructure of Amazonian manatee spermatozoa. Although our data are from one individual, apparently there are morphometric differences among sirenians spermatozoa. This study also shows that morphological analysis of spermatozoa retrieved from urine samples can be a useful tool in biological studies. 
